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DETAILED ACTION 



Claim Objections 

1. Claim 1 is objected to because of the following informalities: 

(1) Line 2, "the object" should be replaced by -an object--. 

(2) Claim 1 recites the limitation "the x-ray exposure period". There is insufficient 
antecedent basis for this limitation in the claim. 

Appropriate correction is required. 

2. Claim 4 is objected to because of the following informalities: 
Claim 4 depends on a canceled claim. 

Appropriate correction is required. 

3. Claim 8 is objected to because of the following informalities: 

(1) Claim 8 depends on a canceled claim. 

(2) Claim 8 recites the limitation "said x-ray imaging sysetm". There is insufficient 
antecedent basis for this limitation in the claim. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

4, The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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5. Claims 1, 4, 5, and 7-15 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for determining operating voltage between a cathode and an 
x-ray emissive target, does not reasonably provide enablement for determining the operating 
voltage for other components in an x-ray apparatus. The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the invention commensurate in scope with these claims. 

Claim 1 recites "operating the x-ray apparatus at said first operating voltage level kVpo" 
in step B, "operating said x-ray apparatus at said second operating voltage level KVpi" in step D, 
and "setting the operating voltage level of the x-ray apparatus to said optimal value KVp2" in 
step E. Claim 4 recites "determining the optimal values of one or more additional x-ray exposure 
parameters of the x-ray apparatus". The specification only discloses determining and setting 
operating voltages between a cathode and an anode in an x-ray tube. The specification does not 
enable any person skilled in the art to determine operating voltage for other components, such as 
an x-ray detector or a controller. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 

in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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7, Claims 1, 4, 5, 7, 8, and 11-15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Unger et al (U. S. Patent No, 6,501,819 B2), 

With regard to claim 1, Unger et al. disclosed a method for optimizing radiographic 
image quality by irradiating an object with x-rays from an x-ray apparatus (200) during an initial 
period of an x-ray exposure, the x-ray apparatus including an x-ray source configured to generate 
x-rays directed toward and through the object, the x-ray source including an electron source and 
an x-ray emissive target (It is recognized in the x-ray field that an x-ray source, which is 
characterized by operative parameters voltage (kV) and current (mA), comprises an electron 
source and an x-ray emissive target.), the method comprises: 

A. determining a first operating voltage level kVpo (default exposure settings 50-150 
kVp) of the x-ray source for initial operation of the x-ray apparatus (column 4, lines 7-14); 

B. during a first sampling interval Ati in the beginning of an x-ray exposure period 
(the period for acquiring n images, column 8, lines 25-27), operating the x-ray source at the first 
voltage level kVpo and using one or more sensors (220) to detect x-rays that have passed through 
at least a portion of the object during the interval Ati (a first image, column 4, lines 7-14), 
wherein the first sampling interval Ati is relatively small compared to the x-ray exposure period 
(This is necessarily so since the x-ray exposure period comprises the first sampling interval Ati ); 

C. after the first sampling interval Ati, processing the output signals fi'om the sensors 
to determine a second operating voltage level kVpi (column 5, lines 22-33); 

D. during a second sampling interval At2 within the same x-ray exposure period, 
operating the x-ray source at the second voltage level kVpi and using the sensors to detect x-rays 
that have passed through at least a portion of the object during the interval Ati (a second image, 
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column 5, lines 34-36), wherein the second sampling interval At2 is relatively small compared to 
the x-ray exposure period (this is necessarily so since the x-ray exposure period comprises the 
second sampling interval At2); 

E. after the second sampling interval At2, processing the sensor output signals to 
determine an optimal value kVp2 for the operating voltage level, and setting the operating 
voltage level of the x-ray source to the optimal value kVp2 for the remainder of the x-ray 
exposure period (adjusting exposure settings of 3*^^ image based on 2"^ image, column 8, lines 
25-27). 

With regard to claims 4 and 5, linger et al disclosed a method in accordance with claim 
1, further comprising: determining the optimal values of additional x-ray exposure parameters 
comprising x-ray tube current (column 5, lines 30-33). 

With regard to claim 7, Unger et al disclosed a method in accordance with claim 1, 
wherein the object comprises anatomical tissue of a patient, and wherein the optimal value of the 
operating voltage are chosen so that the patient's exposure is substantially minimized when the x- 
ray apparatus is operated at the optimal value (column 8, line 67 - column 9, line 1). 

With regard to claim 8, Unger et al. disclosed a method in accordance with claim 2, 
wherein the x-ray imaging system comprises a flat panel detector (220). 

With regard to claim 11, Unger et al disclosed a method in accordance with claim 1, 
wherein the object comprises anatomical tissue of a patient, and further comprising the step of 
measuring the thickness of the tissue before the step of determining the first and second 
operating voltage levels (column 6, lines 15-26). 
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With regard to claims 12 and 13, linger et al. disclosed a method in accordance with 
claim 11, wherein determining the optimal values of the additional x-ray parameters comprises: 

A. calculating the differential attenuation coefficient A|a of the exposed tissue at the 
voltage kVpi, based on the output signals from the sensors, and based on the measured thickness 
of the tissue (column 6, line 65 - column 7, line 13); 

B. creating at least one A|i table for at least one region of the object (column 7, lines 

41-60). 

C. determining the composition of the tissue using the calculated value of A|i and the 
at least one A|a table (column 8, lines 53-64); and 

D. determining the optimal value of the operating voltage level using the tissue 
composition and the A)a table (triple energy imaging, column 8, lines 23-27). 

With regard to claim 14, Unger et al disclosed a method in accordance with claim 4, 
wherein determining the optimal values of the additional x-ray parameters comprises: 

A. calculating the differential attenuation coefficient A|i of the exposed tissue at the 
voltage kVpi, based on the output signals from the sensors, and based on the measured thickness 
of the tissue (column 6, line 65 - column 7, line 13); 

B. creating at least one Aji table for at least one region of the object (column 7, lines 

41-60). 

C. determining the composition of the tissue using the calculated value of A|a and the 
at least one Aja table (column 8, lines 53-64); and 

D. determining the optimal value of the operating voltage level using the tissue 
composition and the A|i table (triple energy imaging, column 8, lines 23-27). 
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With regard to claim 15, linger et al disclosed a method in accordance with claim 1, 
wherein steps B and C are repeated for a plurality of n sampling intervals during which the x-ray 
apparatus is operated at corresponding operating voltage levels, so that the optimal voltage level 
kVp2 is determined based on sensor output signals generated while the x-ray apparatus was 
operated at voltage level kVpi" during a sampling interval Ati" (column 8, lines 25-27). 



Allowable Subject Matter 

8. Claims 16, 18, and 20-22 are allowed. 

9. The following is a statement of reasons for the indication of allowable subject matter: 
With regard to claims 16, 18, 20-22, the prior art disclose an x-ray imaging apparatus that 

comprises: an x-ray source including an electron source configured to emit electrons and an x- 
ray emissive target configured to emit x-rays from a focal spot within the target in response to 
incident electrons that have been accelerated from the electron source toward the target at an 
operating voltage of the x-ray source; an x-ray imaging system configured to receive x-rays that 
have been emitted from the x-ray source and that have passed through an object, and to generate 
an image of the object from the received x-rays; one or more sensors disposed between the object 
and the x-ray imaging system, the sensor being configured to detect x-rays from the x-ray source 
that have traversed the object; a processor configured to determine an operating voltage level of 
the x-ray source; and a controller configured to adjust the operating voltage of the x-ray source. 
However, the prior art fails to disclose a processor that is configured to determine a first 
operating voltage level kVpo of the x-ray source for an initial operation of the x-ray apparatus 
during a first sampling period At|, the processor being fiirther configured to calculate, after the 
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first sampling period At|, a second operating voltage level kVpi of the x-ray source by 
processing the output signals generated by the sensors during the first sampling period, the 
processor being further configured to calculate, after the second sampling period At2, an optimal 
operating voltage level kVp2 of the x-ray source by processing the output signals generated by 
the sensors during the second sampling period as claimed. 

Response to Arguments 

1. Applicant's arguments filed 10 October 2006 with respect to claim 18 have been fully 
considered and are persuasive. The rejection of claim 18 under 35 U.S.C. 112, second 
paragraph, has been withdrawn. 

1. Applicant's arguments filed 10 October 2006 have been fully considered but they are not 
persuasive. 

The applicants argue that Unger et al disclosed two or more separate x-ray exposure 
periods. The examiner respectfully disagrees with this characterization. Unger et aL disclosed 
an x-ray exposure period that comprises (n-1) sampling intervals (column 8, lines 23-27). 
Furthermore, the applicants argue that Unger et al, failed to disclose determining an optimal 
value for the operating voltage level after a second sampling period and setting the operating 
voltage level of the x-ray source to the optimal value for the remainder of the x-ray exposure 
period. The examiner respectfully disagrees. Unger et al specifically disclosed a method of 
adjusting exposure settings that comprises determining an operating voltage level based on a 
previous image and setting the operating voltage level of the x-ray source for the next image 
(column 5, lines 22-33; column 7, line 41 - column 8, line 14). 
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Conclusion 

2. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure: 

(1) Maack et al (U. S. Patent No. 6,920,201 B2) disclosed an x-ray device with 
storage for x-ray exposure parameters, the x-ray device comprises a sensor (4a) 
positioned between an object (5) and an x-ray imaging system (4). 

(2) Yamazaki et aL (U, S. Patent No. 6,944,266 B2) disclosed an x-ray imaging 
apparatus that comprises a sensor (12) positioned between an object (2) and an x- 
ray imaging system (5). 

(3) Nonaka (U. S. Patent No. 6,516,098 B2) disclosed an apparatus that comprises a 
sensor (15) positioned between an object (12) and an x-ray imaging system (22). 

(4) Gingold et al. (U. S. Patent No. 6,327,336 81) disclosed radiographic system that 
comprises a sensor (22) positioned between an object and an x-ray imaging 
system (10). 

(5) Nagai (U. S. Patent No. 6,208,710 81) disclosed an x-ray diagnostic apparatus 
that comprises a sensor (3) positioned between an object (200) and an x-ray 
imaging system (4). 

(6) Hunter et aL (U. S. Patent No. 6,192,105 81) disclosed an x-ray imaging system 
that comprises a sensor (6) positioned between an object (4) and an x-ray imaging 
system (7). 
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(7) Xue et al (U. S. Patent No. 6,151,383) disclosed a radiographic system that 
comprises a sensor (16) positioned between an object (10) and an x-ray imaging 
system (14). 

(8) Khutoryansky et al. (U. S. Patent No. 6,047,042) disclosed an automatic exposure 
and brightness control that comprises a sensor (110) positioned between an object 
(116) and an x-ray imaging system (118). 

(9) Aichinger et al, (U. S. Patent No. 5,446,780) disclosed an x-ray apparatus that 
comprises a sensor (9) positioned between an object (7) and an x-ray imaging 
system (10). 

(10) Beland (U. S. Patent No. 5,388,139) disclosed a high- voltage power supply that 
comprises a sensor (43) positioned between an object (40) and an x-ray imaging 
system (44). 

(1 1) Aichinger et al. (U. S. Patent No. 5,150,393) disclosed an x-ray diagnostic system 
that comprises a sensor (12) positioned between an object (4) and an x-ray 
imaging system (7). 

(12) Ochmann et al. (U, S. Patent No. 4,797,905) disclosed an x-ray generator that 
comprises a sensor (3) positioned between an object (13) and an x-ray imaging 
system (5). 

(13) Griesmer et al. (U. S. Patent No. 4,748,649) disclosed a phototiming control that 
comprises a sensor (20) positioned between an object (14) and an x-ray imaging 
system (19). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allen C. Ho whose telephone number is (571) 272-2491. The 
examiner can normally be reached on Monday - Friday from 8:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300, 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
niay be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Allen C. Ho, Ph.D. 
Primary Examiner 
Art Unit 2882 

23 October 2006 



